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ANIMAL  RESEARCH 


In  conducting  •thareiearch  repotted  herein, 
the  invest iga tors  adhered  to  "FrincipleB  of 

the  .National 
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The  agar  diffusion  technique  of  Oudin1  has  been  used  by  Surgalla  et^  a l5 
to  determine  the  relative  concentrations  of  antigens  in  preparations  of 
staphylococcal  enterotoxin  and  to  study  its  antigenic  properties,3  Bergdoll 
et  ap6  using  the  same  technique,  identified  a  precipitate  band  with  the 
emesis-producing  component  of  partially  purified  toxin  and  used  this  proce¬ 
dure  as  a  guide  in  the  purification  of  enterotoxin. 


Since  highly  purified  type  B  enterotoxin  produced  by  the  S6  strain  of 
Staphylococcus  aureus  was  available,  estimations  of  enterotoxin  by  the  gel 
diffusion  and  quantitative  precipitin  test  were  compared. 


Purified  enterotoxin  prepared  by  Dr.  E.  J.  Schantz,  Port  Detriok,  by  a 
modification  of  the  procedure  of  Bergdoll^  was  dissolved  in  the  desired 
concentrations  ifl  0.02  M  phosphate-buffered  saline,  pH  7 .4,- containing  Is 
10,000  marthiolate.  Antitoxin  was  obtained  by  the  extensive  immunisation 
of  rabbits  with  this  preparation,  emulsifiedin  Freund's  complete  adjuvant. 
The  initial  dose  of  37.6  micrograms  was  increased  by  fivefold  amounts  until 
a  maximum  dose  of  3.0  milligrams  was  administered.  Each  rabbit  received  a 
total  of  19.5  milligrams  of  toxin  over  a  six-month  period.  All  injections 
were  given  by  the  subcutaneous  route;  the  time  Interval  and  dose  were  depen¬ 
dent  upon  the  reaction  of  the  individual  rabbit.  After  each  injection  the 
animals  responded  with  an  increase  in  body  temperature  end  e  loss  of  weight. 
The  pooled  sera  contained  0.68  milligram  of  antibody  N  per  milliliter  as 
determined  by  the  quantitative  precipitin  test  of  Heidelberger  and  Kendall6. 


Standard  curves  for  both  the  gal  diffusion  teBt  and  the  precipitin; .test 
were  prepared  with  the  purified  toxin  end  antitoxin.  Agar  dif fueion  tests 
were  incubated  at  30°C  in  a  glass-walled  water  bath,  The  movement  of  the 
precipitate  band  was  measured  at  about  24-hour  intervals  using  a  cathetometar 
A  single  band  of  precipitate  was  farmed  in  the  interest ion  of  these  two 
reagents .  Quantitative  pr  ec iplfrin : tea tstvefce ^incubsted.at  37 ®C  for  f our  . 
hours  p lue  4 -C  for  four  days.  WashadprsdiPitaceswers  analyged-for  total 
N  by  the  mlcro-kjeldahl  technique.  Testsofthe  supernacant  aerum  obr.elned 
after  centrifugation  end  removal  ofthe  precipitate  never  shewed  the 'simul¬ 
taneous  prasenoeof  both-en|i{ijs^ndJIti¥8^ 

-  Th«:eooparatiye.teet|.:wira^rf^ 

aureus  cultures  arown -in  ver-ious  media  at  37*C  . for  18  tee  24  hohriT:  The 
cultures  were  centrifuged,  and  the  clarified  fluid  was  sterilised  by 

filtration  thgough  a  UP  iinterad  gUes  fllter.  Undllutad  flltrate  or - 

filt^e^iiyied; l !  51wi efi^hicbul tad" by ^he^Oudin-teet=*  - 
In  tha  quantitative  precipitin  teats,  0t5-miHiliter  amountaefundiluted 
or  diluted  filtrate  (li5)  were  mixed  with  0.5  milliliter  of  antitoxin. 


_ Representative  results  ere  presented  in  Table  I,  Analysis  of  the  data 

by  the  "t*1  test  shcwed  no  significant  difference, between  the  requite  ob 
tslned  with  the  two  tests  at  the  95  per  cent  level,  .  Ttisse  tests  isdici-tsd 
that  excellent  correlation  existed  between. the  results  obtained  by  the  gel 
diffusion  and  the  quantitative  precipitin  tests,  •  • — .... - 
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TABLE  I.  COMPARISON  OF  STAPHYLOCOCCUS  ENTEROTOXIN  DETERMINATIONS  BY  THE 
GEL  DIFFUSION  AND  THE  QUANTITATIVE  PRECIPITIN  TESTS 


SAMPLE 


Dilution 


_ Lie  enterotoxin  per  ml 

Gel  Diffusion  Precipitin 


B 

143.0 

153.8 

B 

1:5 

150.0 

A 

57.5 

90.8 

A 

1:5 

48.0 

F 

180.0 

169.6 

F 

1:5 

173.5 

C 

19.0 

24,8 

l 

24.5 

27.6 

2 

48.0 

46.8 

3 

37.0 

33.6 

5 

44'.  0  - 

41.6 

7 

31.5 

35.6 

OA 

15.9, 

22,4 
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